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Course 2, Chapter 9: Solving Equations with Graphs

The algebraic process of a solving a linear equation can be illustrated and verified using graphs of linear equations.  In this activity, you will use a graphical approach to find the solutions of three different equations.

Activity

Step 1  Open a new sketch. From the Graph menu, select Show Grid. Return to the Graph menu and select Snap Point. Use the Arrow Tool to select the point at (1, 0) and select Hide Unit Point from the Display menu.  From the File menu, select Document Options. Click on Add Page and select Duplicate from the drop-down menu. Slide the cursor to 1. Repeat one more time so that you have a total of three pages.  Be sure that the Show Page Tabs box is checked and click OK. Click on the page 1 tab at the bottom of the page.
Step 2  To investigate the solution of the equation 3x – 10 = 8, select Plot New Function from the Graph menu. In the box, enter 3x – 10 for the first function and click OK.  Select Plot New Function again and enter 8 for the second function. Click OK.
Step 3  Use the Point Tool to mark the point of intersection of the two lines. Use the Arrow Tool to select the point and, from the Measure menu, select Coordinates. Drag the coordinates near the point.  
Step 4  Use the Arrow Tool to select the point of intersection and the x-axis. From the Construct menu, select Perpendicular Line. Mark the point where the perpendicular line crosses the axis. From the Measure menu, select Abscissa. (The abscissa is the                x-coordinate of the point.)  Drag the abscissa below the point on the axis. Hide the lines representing these function plots.
Step 5  Plot two more functions to represent the equation 3x = 18. For the first function, enter 3x in the box. For the second function, enter 18. Mark the point of intersection 

and find its coordinates. (If the point of intersection does not appear on your screen, 

reposition the grid by dragging the origin.) Hide the lines for the function plots.
Step 6  Plot two more functions to represent the equation x = 6. For the first function, enter x. For the second, enter 6. Mark the point of intersection and find its coordinates.
Analyze the Results

1. Steps 2 – 6 present a method for graphically verifying the algebraic solution of                         3x –10 = 8. What are the coordinates of the point where the first two functions crossed? What do these coordinates represent?
2. In Step 4, what is the abscissa of the point where the perpendicular line crosses the            x-axis? What does the abscissa have in common with the point of intersection of the plotted functions?

3. Add 10 to both sides of the equation 3x –10 = 8. How is this equation represented on the sketch?  

4. What are the coordinates of the point of intersection of the function plots for 3x and 18? What is the significance of its coordinates? How does the point of intersection relate to the perpendicular line that you drew in Step 4?
5. Divide each side of the equation 3x = 18 by 3. How is this equation represented on the sketch? What are the coordinates of the point of intersection of the function plots for x  and 6? How does the point of intersection relate to the perpendicular line?
6. What do all of the intersection points have in common? What is the solution of the original equation 3x –10 = 8? 
7. Equivalent equations are equations that have the same solution. Your sketch shows two equations that are equivalent to 3x –10 = 8. What are they?
8. While on page 1, select Calculate from the Measure menu. Click on the first function f(x) = 3x - 10 and then enter 6. Click OK. What is the value of your calculation? This number represents the equation’s value, or function’s value, when 6 is substituted for x.   How does it confirm that the solution to the equation 3x –10 = 8 is 6?
9. Solve the equation 2(x + 3) = 16 algebraically. Show all the steps. What is the solution?

10. On page 2, use a pair of function plots to solve the equation 2(x + 3) = 16 graphically. Mark the point of intersection and draw the perpendicular line from the intersection point to the x-axis. Mark the point where the perpendicular line crosses the x-axis and find its abscissa. What do the two points have in common? What is the solution to the equation?  Check your solution by following the method explained in Question 8. 
11. How could you find the solution to the equation 2(x – 1) = 3(x + 1) + 1 by graphing?  Try your strategy on page 3. What is the equation’s solution?
12. What is a general procedure for finding the solution of a linear equation graphically?
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